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This docifmerit Is an abbraviated vl?sion of the report An 

r^ebcie^gM^spdw^^ under contract for the National' 

Sc-^und«ion. The report aims to present (1, a oS 
ana^s of the sources and availabillty of educational oppor- 
^es for mmonty students to learn about science careeS and 
2) recammendatlons for interventions targeted at inf!uencinQ 
the choices;of minority students M/lth resped to science clr^;^ 

The Intervention principles Included In this documerit ar? 
^gr^d^to aid statewide secondary educatlon^^e^s cj" 
leges. and science Industries in altering the present paUerh of 
low mmonty participation in non-tralitioni ^f^ds^^ . 
;^pec,ally m the fields of science and engineering^ ' o 
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^ThB low participation of blacks in the scientific and technical 
job /markets Is clear. AltKough blacks represent 11^.5% of the 
total pbpulation (1975), less than J % of all engineers are black. 
Current statistics also indicate that 'among the approximately 
287^000 Ph.D^s^in the national labor force, there are approxi^ 
matelypnty 4,000 black Americans with Ph;D's, There isonly ona 
black physician for every 6,000 blacks, as contrasted with one 
white physician for every 640 of the populatlon^Whtile, .white 
. scieritists and engirreers represent I.6-/0 of the jfotal numbe/ of 
white professional and technical workers, bl|/dk scientists^ and 
engineers represent 1.6% of the total number of black profes- 
sional and technical workers.- = 

AlthoughMhe need for^ manpower is^increasing,' fewer blacK 
students are majoring In ^nd achievlng^degrees in science and 
mathematics. The number of ^blaci^ high school graduates with 
prerequisities to enter college as science and mathematics ma- 
jors is decreasing more rapidly than the national average. Simul- 
taneously, school systems are decreasing their number of re- 
quired courses In science and mathematlos for graduation. 

The^ low participation of blacks in the professional and 
technical, job markets, coupled with th^ declining number of 
black students enrolling In science and^maihematrcs and the^ 
projected growth in employment opportunities in these fields by . 
1980, suggests that a major national efforf is needed to increase 
and redirect the flow of blacks into these areas. |^ 

This survey was designeti to identify and assess those factors 
'*which Impact the decisions of blac4^ students regarding the pur- 
suit of careers in science and, matherhatics. The specific ob- 
jectives of the study were threefoltf: (1) t© determine current prac- 
tioes in hig^^chdols, colleges, and science-related industries 
which affect career choices; (2) to determine the attitudes ot^lgh 
school seniors and cj^lege freshmen toward science as an activi- 
ly and scientists as^areer mpdels; and (3) to determlhe other in- 
tervening factors (e.g.. student perception of ^Is ability to control 
his environment) which m^/affect a student's choice of a 
acience career. . 

■ • vii 



• The study sampled 200 high school studer^. 138 coHege 
freshmen, 30 high school counselors. 37 bigh sbtiool teachers, 
and 15 sclehcs^emplo^ers located ih a target area o^Jouxconr 
sanauttieous cities In a soythern strte. The four cities made up a 
major rrletropolltan area, which, prior tq school deseoregation 
a strono^lstory of segrigated public schools. This ^ea a^so 
had a historically black college, which had traditionally serviced 
the black education needs of the area. 



Tf^ fdar cities and their respective school d^strm^s 
represented the broadest number of students attending the col- 
leae More thani60 percent of the college's student body were 
gfaduates of the 21 Jeeder high schools in the fourVschoo^ 
districts. In addition to the suitability of the public schoo^ and 
the college, the area contalneUa manufacturing complex, a mili- 
ta^ base a government ^search center, as well as numerous 
health facilities and engineering, chemical and communication, 
type operations normairy found in* metropolitan areas. 

The summary. conQluslolis and recommendations presented- 
,n m^s iport primarily derived through the use of s^en questiorv 
na res and inten^iew schedules specifically developed for the 
sfudy^ All instruments were rigorously tested before inclusion in 
the study. • % 

Because of the diversity of the measures taken. 'se^lnon^ 
:parametric and parametric statistical t^^^f ^^1^^^^^^^ 
Example, descriptive statistics were "^^^ to dm^^d^a which 
indicated trends within Ihe responses of various samples. The 
-pe^!^Pro6ucX^ma.ent Correlation was used to analyze pa.ra 
of data for which correlational relationship were desirable. The 
e uHent ° est was used to measure differences between the 
fIsSonses o sclent and non-sclence^ students, male an^ 
S^elu^^t" and students attending ^^or.^^^^^ 
^•d fTOn-predominantly blackhlgh schools, Ch.-squFS used 
'lo show comparisons between proportions and «'th'" ^blf 8 of 
frequency counts. The .05 level of confidence was established as 
an acceptable significance level. 

^^«-sttidrwas^ompfeted^nde^4hH©int^ws^ 
Institute for Services to Education, a .nonprofit research and 
developm^it corporation, and Norfolk State Coflege. An advisory 
c^niSe composed of nlne^persons working and livmg m the 

■ ^5 
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tirgat area, was organized to.work with the principal investigator 
In the execution of the study, .Committee members were college 
and^^high school science teachers, counMlors and ad- 
minlatratora who had worked closely with the communities and 
were knowledgeable of the potential problems which were t^be 
encountered during the course 'of the study. 
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SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

\ " ■ -' - i 

This study soVght to answer fundamental questidns related to 
(1) the avallabijity of educational opportunities for minority 
studerits to learn about sqience careers; and (2) intervening fac- 
'tors which iriHuence student career choices, ,Wlth regard to 
these issues, the findings identified shortcomingsln the system 
from which the pool of future black scientists and. engineers is to 
emerge. The findings also ifnplied changes \Syiich need to be 
made in achieving parity for blacks in the sciences and science- 
related occupation^ fields, 

Avalfability of Science Career Ihformatldri 

Although. counselors and teachers showed/general awareness 
of expanding career opportunKies for minorities in tWe sciences, 
1 tb^|r^wareness was primarily based on = the knowledge of 
afft^mative action"^roflrams and recognition of a growing global 
awareness that the sciences, like many other employment areas 
in which blacks are underrepresented, are making attempts at 
correcting these deficits. ' : f 

School personnel felt most knowledg^eable and most capable 
of apprising students^of career opportunities in the health care 
fields. Ironically, engineering and sciences other than^ealth and 
health-related fields are the ones. which show the most glaring 
absence of minorities and, consequently, are the o'^nes in^ which 
the greatest motivajing and recruiting efforts should be^made. 
Yet, counselors and teachers also felt that their general 
knowledge of career 'patterns in the sciences yvas lacking, 
especially since this is an ever changing ar^a in which new Jobs 
and emphases are opening up constanlly. Congequently, they 
were severely limited in the type and amount of information they 
could- pass on to students generally and minority students 
specifically. It is recommended: . ' , 

^ Th fffTO u n CelorF'a n d teachers be apprised of career oppor- - 
tunities for minorities in the sciences. Corporations, 
"foundations, and other organizations which recognize the 
disp'arity regarding blacks in the scientific fields should , 
stimulate redress in this area by funding or initiating acti- 
vities (e.g., hewsjetters, workshote. regional conferences) 
designed to keep science teachers'and counselors abreast , 



of the reward for blacks, in the scientific fields, as well as 
^ occupational directions in such fields, ^ 

The nr^in thmst of all exIsUng science awareness programs, 
excluding cursqry actlvtties such as displays and field trips, 
seemed geared toward college students rather than high school, 
.students. For examie, most science-^related businesses and 
agentles which participated In the stud/ were involved income 
form of student-science awareness progrtfms with the local par- 
ticipating college. Presentations to students and school person- 
nel and the distribution of literature to the schools re'presented 
the main thrust of such efforts. In more in-depth efforts, many of 
the industries had been involved in some form of work-study or 
cooperative educatTohal arrangements with college stude^, , 
and a few had' sponsored internship programs for high scnool 
sttudent^^ . . . ' 

r * ^ 

The small, local firms in the area, however, were doing little, if 
anything, to enhance science awareness among*high school 
students; thus supporflng the claims of high school personnel 
that little interaction existed between the science industry and 
the public schools. Ejnpioyer invblvement in school career 
education was rated as slight to nonexistent by the majority of 
teachers and counselors, Wflat limjted cooperation existed bet- 
ween employers and the puBlic schpols,w'as generally initiated 
by the schools themselves. I^orthe minority student, the most 
hoped for and Jmmediate outcome seemed to be recruitment. 
Since few companies recruHed at the high schoQl level and only . 
th^n for low-level, non'Scientific positions, the most lucrative 
period for attracting students into scientific fields was left untap- 
ped. Where efforts were made to tap the high school years, only a 
small group of students highly interested in the sciences were 
made privy to such efforts. 



A similar pattern is evident at the college level where the major 
emphasis on career information occurs in the form of recruit- 
ment yr'ives and coun^eltng^ sessions' during the final years of 
college. The freshman college student,- liki the high school 
senior, is left to fulfill the necessary graduation requirements 
through course work, without any major emphasis on career op- 
portunities. It IS recommended: 



Thit Coordinated effbrts be made to exppse couhselgrs 
teachers &nd studerfts to the full range bf careers vYhich ex^ 
ist in science. Efforts'on the part of, sciertce industries, \Qck\ 
coJIeges and. professional schools appeaf spotty=at best 
and are often self^serving. Influentiai organizations such as 
the National Academy of Sciences and iHne ^atiogal 
Science Foundation, should encourage and facilitate coor- 
dination of these efforts on a regular basis so that the full 
^complement of science-related dccupations is represented 
through a cohnbination of contribuliQhs from science In-^ 
dustries. colleges and profession^) ffd^oolSrStat^ agencies/ 
and the sch^ot science curriculum. ; ^ * ' 

; For the'^htgh school and college student, the maJorit>f of 
informatio'n reocived about science careers ^^eaLed to. 
come Jrom the instructor and/or frorr^^the^contenrsourses.. 

■'Although , this "may be enough for th& student^ whose ex- 
posure to science career information extends beyond this 
restricted sphere, It is not enough to attract large nurnb^rs 

'of mrnorlty students into science and science^related fields. 
By far, the largest group of students are lost to potential 
careers^ in. science at the end^pf their sophomore year in 
high school, when mandatory science requirements are 
satisfied^ Without further encouragement at this point, 

'Students do not continue to^more advanced level soience 
courses, but begin looking toward other potential careers-It 
is re,commended: ' - ^ 

That organJzed efforts addressed to career education begin 
prior to entfY Into high school and contlnJe throughout thq 
high s%hool exp'efience. ^Such education should parallel 
course'selection, In order to insure that students are con^^ 
tinuously apprised'af ;the^career options Implicit jn specific 
cojjrses. Simultaneously,- students should be apprised of 
the career options they impose upon themselves, through 
faNUj^e to pursue specific cours&s/ln this way, a &iuden!*s 
^hlgh school or college work becomes a stepping stone to an 
ultimate career plan. 

That science,:teachers play a rpajor role in'the curriculum 
development and couhselihg processes. ' Since teachers^ 
tend to Inrrpact-students' interest in science more than any 
. ^her variable, .their idess and recomme^hdaiJons should be 



Qf major import€hce^ 111 further support of this, teactiers are 
in a better position to Ivaluate the learnirig need! and pfb% 
:^ *gress of minority students. ^ \, ' ' 



The Career Saieotibn Prootss 



^ The /data suggested ^at by tht senior year of high school, 
students frad b^gun to focus on specific careers. CareeraseleQ^ 
tibn seemed dominated not as much by the adfisement.of the"^ 
high School counselor aj by the studfent's preference In light of 
what he felt he could do best and what field offered him the most^' 
gratification in i^e vyay ©fiervice, prestige ^nd monetary r^^ard. 
Careers selected at this early state tended to belhose' options 
which the student perceived as most visible ^OTd popular \q his 
Im^mediaA environm^ent (e.gr, teaching, community seryice work, 
business). , Courses- which ff ndefi to be-i, irre^tfyant to these 
carfeers appeared to be Ipw-interegt co.urles'. Sc^enci ^o^u^ses ap-- 
speared toliaN into this' category. It js recommended:; - ' \ \. ^ = 

. ■ /Ttiat irflerventions be introduced to bring scieryfie ^careers 
within "th% purview of minority students. Practicihg scien^ 
^tisls and engineers must be drawn into the community. 
Science employers nfflist make efforts to employ minority 
' students in capacities which allow them to observe scien= 
. tists lirst-hand. Coun^lors, science educators, curriculum 
specialists, communi^ workers, and ' science industries' 
must ¥/ork closely to, Apply appropriate role models for 
students to emulate,\ 

--^ Moreover/students must be exposed to the full array ^'f per: 
sons employed in science and engineering (e.g., the chemist 
;V working in the laboratory, the civil engineer working on the 
' construction site, the environmental scientist seeking to re^ 
concile environmental ,proglems with people problems). A 
^ national, state or local program in which scientists iacdri-^ 
junction with community leaders work to^^ard solving com- 
munity problems would help in enhancing the visibility and 
' ^ service orientation of science. / 

/ ■ *■ ' . ■/ , ^ ^ . p ..^ ■ ' 

Generally,^stu'dents tende^to take scierice to satisfy reflulre^ 
ments to/high school graduation and for entry into college. Rare^ 
ly were science courses viewed as pathways to profitable ahd 
successful careers. Such courses tended to be perceived as dil= 
letahte exercises — something to know. Frequently, students ap- 



peared to be incapable of recognizing the practical utilization of 
science courses as-a bases for careers or earning a living. In this 
spnse,Jt appeared that the schools and science industries had 
failed the student. 

Unfortunately, for the freshnrian college science major as well 
as^e pre-college student, sQience career information is still not 
forthcoming in sufficient quantity to open up non-traditional 
career paths in the sciences. The number (^/proclaimed science 
majors looking toward careets in teachifl^g and other areas at- 
tests to the limited vistas inherent In career choice. Also, the 
number of students seeking careers in the . more traditional 
hegith and allied health fiejds versus those looking toward th^ 
less traditional physical sc'rences and engineering areas s,uj*' 
gests that students are being programmed to follow ^welN 
astablish©d career modes. Itis recomrhended: ^ 

f ^ ^ , ^ ^ r^'P . . ; , . ' '\ 

> ■ TH'at coH^es begin programs fGr systematically enlarging ' 
^he scope of scierice careers -pursued by 4heir graduates. 
Counseling and career information shoum be given through- 
out^the college experrence. . / ^ . ' 

■ Consortia composed of colleges, unlvertities, and science 
industries should be org^pofczed to serve as a base foe coordi- 
nating and channelin^science career information to stu- 
dents. This service, should include dissemination" efforts 
related to graduate school options, especially the extent*of 
career and preparfWonai opportunities available to. students 
beyond the training emphasis of their particular inatrtution. 



Counseling Practices * 

^ ^ 1 - /. ^ - ^ ' 

The counseling practices of white counselors tended to differ 

somewhat frprn those of black counselors, regarding minority 
= students. In the integrated school setting investigated, the. 
counselir^g practices used to encourage minority students to ex- 
plore science c^fee'rsrdiffered little from thoseii^d for other stu- 
dents. Counselors ind^cated that where interest v^^s shown, they 
generally did everything posslble^to e;icourabe ^dents to pur-* 
sue science careers. Generally; the GounselpraTert that minority 
students were recommended to follow science carders as-often 
as white students. However, they readily admitfed tha^B^ispro- 



portionately smalL num^w of minority students. take advanced^ 
scie'nce courses. ' ' \ . 

, White'counselors tended to feel that targeted counseling per- 
petfated a disseryice to all students,Jf anything, white counsel 
ors, through benign neglect, permitted students to follow short- 
term goals, often ending in low paying, dead-end jobs. Moreover, 
I. white counselors who did not view the' sciences as obvious fields 
of endeavor for mindrrty studeals bonsciously or subconsciously, 
reinforced this feeling. ConsequentHy, science career informa- 
tion that was accessible was not passed on to minority students, 
or the information communicated was relegated meaningless by 
the negative context in which^ it was presented. ' ' 

Black counselors felt that alternative tfouiiseling practices . 
, were necessary to adequately rnotlvate minority students, For ex- " 
ample, black counselors urged" students to enroll in acadanriic ' 
. courses. They^believed thaf In the absence of strong liome jnfluv ' 
^ ences, the teduaatipnal system must wo^k as, a surrogate parent, 
Jnfruenclng students to prepare for college ind .success in a - 
variety of fields through specific course work. / \^ 

in summary, the study revealed that oou^sejing procedures 
tended to be imbued with contradiction; On one levsl^ counseling 
'proceclures were geared/toward giving every studeW the same 
opportunity; on*anothef;"Such procedures systenta.tjqaly exclud- 
ed certain students by denying them needed services 'ap'^ moti- 
vation. Counseling practices thus appeared to'glve cretfence to 
benign neglect of all but a few students who 'fitted a classic 
mold. The'fTiold In this case applied to minority students with 
good grades in academic subjects and who were sufflcie/itly 
' motivated to see^rerftfnce career Information. Counseling efrorts 
' "were targeted on these students. Students who deviated from 
this mold were directed toward other or less challengif^ fields of 
endeavor, f ' . / 

ki^ically^when seeking career informatton, students who had 
a str^fl interest In the sciences tended to rely more on parental 
advica'mQd reading material fhan the advisement of counselors. 
- Orr the other hand, the less motivated students tended to seek 
^ out a career on thelrown, re§^ag on peer influence or Influences 
external to thefchool environment (I.e., '^personal reasons"). Foe* 
both groups, th^ strongest BOhoohrelated influence was the 
teacher, not the counselor . . ' 
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Tbese facts tended to^support tiie counselors* statements that 
most students have made fairly firm career decisions By the time 
ithey. reach the counselor. The counselor's role at that point 
became one of ch'anneling the studertt along a predetermined 
path. This^^ppen^ only if the minority student is interested in 
pursuing a scienceidareer. . . . 

These praptices were-substantiatW-by black counselors, who 
felt that m^iority students.were not recommended as frequently 
as other students to take advanced science courses orito investi- 
gate science careers. Moreover, tney felt that when rriinority stu- 
dents showed an interest in a sciente csfeer and sought c^areer 
Information along these lines, their backgrounds in.science and 
mathematics courses were not as strongjas those of white stuF 
dents. Thus, it was unlikely that minority Students would find en% 
cOuragement to prepare themselves for science careers under 
^the present system. ^ ^\ 

Present counseling practices are not structured t6 pull rriinority. 
students out of the present cycle of career pa.tterns.'and into less 
traditional career paths. Rather, they meraly serve to reinnorce 
old established patterns. Unless the student finds the impetus 
for^ breaking ^he^ cycle himself or' is encouraged by the high 
school teacher, he will not gb on to seek careers in the sciences. 

Greater efforts are. needed for scbool systems to come to grips 
with the reafities of career counseling f^ninorities. Counselors 
must first be mpda aware of the real-world Job opportunities for 
minorities. Secondly, counseling approaches must be altered to 
abcommodate and channeHthe low interest student and gpen up' 
vistas of available ca^er/options to students whqse background 
and cultural^ milieu^\^£ave been severely limited/Thirdly, voca- 
tiortai c^unsejlng seems to be geared toward thp non-college 
prone student. Vpcational counseling must be provided lor the 
dollege^going siudenras well Jt is fecommerided: r 

■ ^ That chann^^ing minorities into the sciences and other 
^ 'fields which^are in ne^ of qualified ^mlnoritias Mcome a 
f priority of secondary school counselors: This means tha^^ 
SBCondary schooLs^ii^n&elors must keepiabfea^i^f cufpeR! - 
and tuture directions for minorities in the scientific field aS 
well as expanding opportiJHities. A redefinition of vocation- 
al counseling, to include career counseling for students 
contlnuinq their education is^alfeo in order, \ I 



• That'school systems Institute training sessions for counsel 
^ ors whereby they are sensitized to the specialized needs of 
/ninority students. These sessions shouTd be designed and 
directed* by mlrwrities and exploit the counseling methods 
and experiences of minority teachers. 

■ That computerized cqurse selection whereby counselors 
are often excluded from the 'process of course selection 

^ should be minimized. Courhselots shdu/d be given greater 
responsibility for cqunsefing. Further, counselors should be 
urged to encourage minority studarTts to take a full domple- 
ment of academic courses, thereby enhancing their option^s 
for entry Into cqllege and sucoess therein. . ' 

■ That additional reseafch should be undertaken to Investigate 
the^type and quality of counseling ^services for minority stu- 
dents in integrated, sehooj^. Research efforts sho.uld also^ 
be' inrtiated to examjne thelhoTt^ and fong^range effects of 
counseling services in Integrated secondary schools Bnd^ 
colleges; Qn the career^hoices ^vminoflty students/ - .\^ 

■ That only counselors who show an earnest Irrt^erest In the 
welfare of minority students should be permitted to interact 

■ In counseling sLtuations with minorities. This would protect 

■ mlnorit^.^'SWderifls from counseling practices which tend to 
dissuade' minomies frpm entering' techniqal and profes^ 
sional fields. I ' . ' 

Counsilor/Teachtr/Student Interaction ' m 

^; ■ , ■ ^ 

" T+ie achievement of parity for blacks in the technical and pro- 
fessional Job markets will require the joirrt efforts of counselors, 
teachers and students. The results of the survey indicate that the 
interaction, between counselors, teachers and students tended 
tg be unilateral at best. " . ^ . ' ~^ 

Students generany credited the high sctiool teacher as having 
the.mosf influenfcf on career choices. Inherent in this conclusion 
ia.the fact that students tend to continue In courses of Interest 
^hich p/omise per^nal benefits (e.g., high grad&s and a b^e for 
•some future vocation). Of course, the Instructional practices of 
the teacher ultimate^ determine the degree of ihfluence he/she 
has on the career choices of students. ' \ ^ 



students rank the counselor as the second person they would 
seek out for specific tareer information. Consequently, the 
teachers, and counselors collectively exert considerable influ- 
ence on the career-related decisions of students. , 

The data on teachers^ perceptions of counseling practices 
reflected the frequency of interaction between students and 
teachers relative to career goals. Despite the potentially strong 
role teachers can play in the counseling process, they often feel 
unqualified or lack the time for in-depth discufsions. On the 
otFier hand, teachers often feel excluded fror^ the procBSs and 
desire .greater interaction with counselors regarding student 
needs. 

Counselors did noN^pear to be adequately utilizing teachers 
as resources; neither did the organization of schools provide 
teachers with the tirnVand resources for involvement in counsel- 
ing activities. The fact is that prior to the student's senior year,^ 
student-cQunselor interaction, with respect to career preparation 
and selection was seldonn. Generally, the entry of counselors in- 
to the process occurred after the students had made career deci- 
sions in Conjunction w^ith teachers. Yet, colleges, professional 
^hools and science industries, which serve to supplenr 
mjdent's knowledge of necessary preparation and caree 
tunities, usually interacted solely with the .cobnsejor,. 
teacherN Somehow, these disparate forces must b^ brought 
together, if»a catalyst for the solution of this problbm is to be 
created. It is recommended: ^ 

a' That science teachers should be formally utilized in the 
'^counselfng process and the coordination of the effortsjbf 
^ teacheris and counselors re.^rding science actiWitles. All 
r . secon8ary l^vel teachers and administrators should take a 
basic'couKse in vocational counseling or att^d an intensive 
progrmm in vocationaJLpounseling, The latter could bf -taken 
in the form of in^se^ice training with minimal graduate 
' credit for staff. ' ^ 

m That teachers should be allowed specified time.slotsTpr in= 
teractfng witf> students and counselors on career education 
relaied to th^ir particular disciplines. * ' ., 




... / ^ 

^ The Seienae Currieulum 

Almost half of the science majors in the college sample 
entered college with no training in science^ beyond the sedond 
»year, or the biology level. This suggests that even college-bound 
students are not taking full advantage of the high school science 
curriculum. Although this deficiency does not appear to alter the 
stutfehts* choice of^the science major as freshmen, they are 
beginningf college with a United skill base. This places addi-/ 
tional stram on the collfge for providing backup courses. If these 
students manage to graduate as science majors, they still fail to 
be on level with the student vyho began his preparation with a 
strong high school background. It is recommended: 

■ That rather than relaxing science requirements in secondary 
schools^ curricula should be restructured so that students 

\ are required to take rigorous foundation, courses which will 
/ 'equip them with the technological an^ problem-solving skills 
needed in future, careers. In addition, changes must be made 
iri the existing currjcjjlum ^strubtgre to eliminate tracking 
r ' . " systems which ba'r students from'-adyanced science co.urses 
J . or ajLitgmatlcally relegate *them to lower-level science 
courses, i . ' 

4 ^ 

■ That high school and college administrators can haye a 
greater Impact on the kinds of programming which affect 
students. Efforts need to be made to re-educate this group 
in much the same way as suggested for counselors and 
teachers. . / 

Student Attitudes 

Both high school and college students sampied had relatively 
positive attitudes toward science and scientists. This also held 
true for science and nonsciefiqe students alike, suggesting that 
there wAas little mherpnt fear or dislike of science as a field. Ne1= 
ther did possible discrimination in alieldjieretofore iargely com- 
prtsed of white males appear to dissuade Fhinority^students. Cer- 
tain self/other distinctions seem to be ma^e here, with the degree 
of inte^rest being the overriding facttfr. 

Students felt that trie amount of time and resources s 
preparing for a career in science would not alter their decisions 

■ H 10 • 




to pursue science careers. This is substantiated by the number ' 
of students willing to pursue careers with long preparation peri= 
ods. For nninorlties, -the main objection to pursuing a science 
career appeared, not to be problems related to skills, such as 
mathematics. oP; negative feelings, but rather an overriding inter- 
' est jn other fields. If this is in fact true,^the job of influencing 
minorities towar-d sciencfe careers is already haTf completed, since 
there are few/truly negative concerns to overcome other than , 
popularizing ^a previously unpopular field. / ^ , _ , 

AmoH^g the coMege female science majors, the decision to take 
NQplence was not necessarily re!ate6^o the goal of entering a 
^ graduate/professional school or pursuing a career, as is the case 
with male science majors. It appeared that the females took s^ 
' cience simply because they enjoyed the discipline.' Thus, femala 
"^"^"^^''^"^biBnce majors tendedf to overlook the full career opportunities 
' avaKable to them. - . ^ 

' \ ^ Socioeconomic background appear^ tq impact the students' 
interest iri^science.. Among the high school'^qup, the=,st.udants 
with the strongest' science and academic backgrouTids 'had par=- 
^ .ents in tKe higheal. educational and occupationarcategories. 
■ These same students tended tS be college^bound and regarded 
' high-^school science as a requiirerrient for entry into coilege. It 
was also found that parents of these students/ttnded to impact 
tbeir.career decisions more so than the school lourpes used by^ 
the nonsclence group. , * 

The sGience groLjp differed from the nonscience group in aca= 
demic background motive for ^kmg science, -and source of 
. career information ahrf-cniin^ 
counselors described as bei^g w^ell motivated and having goof^ 
academic backgrounds. These students vvere also the targets of^ 
major counseling thrusts. Consequently, they were, generally, 
more prepared to receive and,prafit from ejforts to channel them 
. into the sciences. However, until there, is less disparity bet^/een 
races with. regard to socioeconomic status, much t^e and effort 
; must be expended by the educational system, public'and^prfvfite 
• industry, and the community t^ r^ake a place for minorities in 
science. Making this possible canribtbe accomplished by simply 
throwing ojjen heretofore closed doors: R^hgr, it will be accom^ 
.plish^l3V a- major program td sensitize coifnselors, teachers and ^ 



science employers to the needs and deilres of minorities. It can 
not be a one-shot effort. A continuing effort must, be made to ex 
pose minor.lty students to the full spectrum of opportunitfes avail- 
able to them througM careers jn the sciences. It is recommended- 

■ That sufficient interest must be sparfcced in students. Cour^ 
selors and teachers feel thdt this should start^at the grade 

^ school level, if the necessary skills are to be mastered by 
the high school level. Without these skills, the studertt is on^ 
. ly frustrated and any interest which exists will be extin- 
guished. This interest canno^e left to wane during the high 
school years. Instead, coufle^ should be structured'so that 
they are fun and relevant to the student. Inherent In this 
restructuring is the abolition^of stereotypes common to sci- 
ence, and the need to display models of successful minority 
scientists which the students can emulate. This concept 
has greater ramifications in an integrated setting where sci- 
ence teachers are often ^hlteand cannot afways provide in 
. themselves the necessary modeis. 



STftat efforts be.ma4e'to enlarge the base oi minority stu^ 
dents v^to will saek careers in science. Present counseling^ 
procedures which direct .emphasis primarily on those sti^^ 
dents with, high grades in background courses and pripr 
motivation are severely lirrvfting and make no efforts to 
^reach out to other types of students; CoaQseling efforts 
must Be intensified to this group, if the presenTpool Is te t!e^ 
enlarged and if the. cycle is to be broken whereby only select 
students are encouraged while other students are left largely 
to their own devices. ' . . % 

That follow^up activities be Introduced to keep students in 
science actmtles once thf previous steps have beeri under^^ 
taken. It Ishere t h^at^^oHeg e s ajTdj__o du s tLy-ni.u s t-p J a y-a-l arg e- 
role. Strong caTeer counieling ^^Ihe freshman and sopho- 
more levels, in combination wit^ grants and op^rtunitiW 
for cooperative arrangements or work-study with sclencte 
businesses, can do much- to 'further direct and' retain the 
science student for a science^career. 

That atJtempts be made to educate parents and the com^ 
munity to the need to train more mjnorlty scientists and 
engineers. Practicing scientists have been almost unknown ■ 



In the black community, as parents encourage their children ' 
to pursue mpre traditional and "safe'' professions. Recent 
developments in affirmative action processes and the' pre- 
sent supply and demand for^qualified minorities in scienc^ 
are maki?ig these^p^ofesslqns viable for blacks. ' 

That the needs of bpth "mainstream" and low-income min^ 
ority students^be explored. Too frequently during the past 
fifteen years, we have overlooked the former student in our 
efforts to accelerate the achievement of parity for minori- 
ties in the low-income bracket. 



That government and military agencies implement intensive^ 
efforts for providing scientific and technological training 
opportunities for minorities^employed in their ranks. This 
would be the beginning of a federal effort aimed at elimina- 
ting tha underrepresemtation of blacfts In science and tech^ 
noloqy. ■ - . 



' A Comprehensive Model for interventiQn ^ . 

Science and techf^ology have not been traditronal occupationaU 
fields for minorities in this country. Unlike some fields where pre- 
paration may begin i.n the latter stages of academic training, pre- 
^Daration fo^careersin science and technology must begin early 
^ith the hiastering qf specific basic skills. It is often important- 
that training be uninterrupted and continue through the mastery 
of more advanced skills and the attainment of credentials. 

Crucial to this process is the fuli+IIment of three-conditions 
--^rth- respect to'^udent need^ fc*>^^fT^nment of fundamental 
skills {Condition 1I:.development of^a long^ange career plan.and 
job availabifity (Condition 2); and constant. reinforcement, motl^ 
\vati5n .and counseling regarding academic and professional re.= 
quisites (Condition^). For minorities to reach the ultimate goal of 
employment in the science fields, these conditions must be^snet 

. ( _ ' 

Past attempts to provide th%se conditlohs for blacks have 
been haphazard at ^st. Regional intervention programs have 
been spotty andViave not sought to address a condition charac^ 
terized^by broad, and benign ne^Ject. Development of' programs 
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to reverse the patterns of minority participation in the sciences 
must Inclu^l st'^ategies which satisfy each iof these interlocking ^ 
conditions^ . ' ' 

Description of Model. Figure 1 depicts a comprehensive model 
for corrective action. It is a generic model of career planning 
vvhich may 'applied to numerous disciplines and non^tradttional 
occupations. The model emphasizes the paTticipatiOT and re- 
education of administrators, teachers counselors, and state, 
nrtilitary and industrial agencies and industries. With modifica- 
tlon, the modehcan be applied to the secondary and post-secondary ^ 
institutional environment. '^ > 

Th6 model presupposes that ilhe student needs inherent in 
Condition "One pre met. It aiso serves to rein^force stLfdent needs 
on aHevel concomitant with long-term career goals. Beginning 
with Condition Two, any" intervention -tactic mUst stress non- 
tradrtJonal aareersjor blacks. If a student has the necessary per-^ 
son»f, famrty and financial supports and Is able to obtain the nor- 
mal academic supports from his present^and future educational 
experience, he may progress through the career seJection/pre^ ' 
paraxon process with little difficulty. Without these minimal sup- 
ports, additional inputs are needed. ^ ^ 

The assumptions, underlying the model kre as follows: . 

■ ■ The majority of black students do not fit the classic mold\ 

described above; hence, additional inputs are required. 

■ Educational administrat^te, leathers, counselors, industry 
and_go_vernment agencies should provide the major inputs 
for satisfying student needs^, 

m Each^of the above Input sources must become aware of pre- 
sent and projected employment needs and areas of under 
^ representation for blacks. It is very important that they begin 
thinking in terms of non-traditionai careers.for blacks. 

■ Each, within his/her own-sphere and through, interactive 
methods, must begin corrective action/ , ^ 

_ - ' • .» / 

■ The use of role models is germane to the development 'of non- 

tradltiorjal career paths for blacks, . " \. \^ 
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Inherent in the model is the need to alter present responsibili' 
ties of teachers, to i^lude nnore significant participation in the 
counseling process. Changes are in order so that sch^l support 
is allotted the tinne and resources necessary to-imp0t student 
choices. Also' vocational training of teachers Is necessary. 
Greater involvement of government agencies and industries is 
needed, not only in proving employment opportunities, but also 
in educating teachfrs^ar^d^goljnjelors.and in providing experh 
ence and^ ino^livetf fo^ stfiden in any steps taken, 

howeverf Is a cooperative effort among tffe essential Sources of. 
Input. 



In order to acgelerate the participation of blacks and minori^ 
ties in the sciences, it is^recommended: 

Implementation of Model. A number of apprbaches can be u^ 
to achieve the desired results of the intervention model. This ; 
tion presents some generic recommendations for implementation 
' w^hich can easil/ be altered^o fit the specific situations. 



The model dqes not .presuppose a particular Intervention point 
witti regard to grad^ or age levelt^t is quite possible that sortie 
form of iniervention can occur at any age leveJ. However, in con^ 
sideratlQn of the need to shape career tendencies early enough 
to affect the high school curriculum of a student, It is recom^ 

mended that Conditioiis 1 through 3 of the student needs com- 
ponent of the model should be implemented ^n^^later thari the 
grade level priBcedTng ,the one in which the studdnt must decide^ 

"upon hTs/her high school curriculum track (I.eVrcollege prepara^ 
tory, academic, or general/vocational). At that time, students 
must be made aware of the diverse careers in science. In the first 
phase, programs similar to existing career d^ys, which have as 
their primary focus science and technical careers, must be devel- 
oped. Because science teachers $ind counselors njay be limited 
in their knowledge of such careers and because the students' 
perceptions of ^'scientists'' are limited to the extent that some 
view scientists as peculiar people, a concerted effort must:be 
made to dispel this myth. Science career days can.be structured 
so as to convey a broader knowledge of potential science careers 
to students, teachers and counselors. Additionally, such caraer 
efforts must seek to foster among teacher, counselor, industry, 
and students the kind of interaction exempllfie3 in tf^ model. ^ 



in that one of the major obsiacle^ to the Implimfntation of. 
' this model may be'tha epunaelors antftsachfrs whose current,/ 

rolta muit be restrudtured, it is racommeVidedlhatJJie first effort - 
^ot Implarrlentattori must come from an^externai a^enye.g.rmi' 

norlty apaclallst In science career ppportunlties). The externar 
i agent would be brought^ In to asl/tf the current Counselor br > 
¥ teaqht^ infeDnveylhg:informatlon About science carqera.^Slmuh 
^- taneously, the external agent would aim to Influence the^pereep- '^ 

tions of teachers and counselors regarding (1> opportunities for 

minorities In the scientific fjelds and (2) counseling modamies. 

that ar^^ftffective for reJattng to minority studenis, 7- 

^ {The second way Jjff%rTiillarizrstudents%^ possible science 
caVeers duTing the Same time frame or grade level would be to 
pr^de opportunities for studaqts to view scientists at work on^ 
the Job. Once the student has familiarised himself or herself with 
the various non-traditional or scienae-related career options, he, 

r will be in a better position to select ohe oriwo areas of particular 
Interest to explore. Through experiences in both of these phases, 

^:the studgnt Is thenfrfttt^;^ to decide the type of curriculiirftihe/she 

^%hAjld pijrsua in high schodj In ofc^^ prepare for entrance imp . 

'^college and'for ma[oring ihS speciycisclentlfic field. 

For the greatest impact tobe felt, It is reqognized that there is 
a need for tifis type of prograrh in places pther thah the,scho©T ^ 
Therefore, it Is als^ecorn^encjed that pf/sonnel at recraatlq|n^' 
centers, churches, and other community organlzatloifs bp ■ 
brought into this process In a systematia way> The;intservice^ 
training of teachers and counselors, if don^ concurrently with^^^ 
that of other community persons, will not onJy provide the neces- 
sary babkground and awareness for the people involved, but will 
also Bring together groups of people who may^not have had any 
c6fT^®n ground-ofjfibvolvement In the past/^ / 

Arf important Irfiplication of the proposed interveAtion mod64Js 
the need tor current and future changes m-the training of teach; 
ers and counselors. On the university/coll^e jSvel, a broa^aed,|;^ 
approach to . the training of 'fducators must be undertakin g 
' equip them with an understanding of the broader role they rnust * 
play in motivating minority students to epter careers in the sci- r 
ences. * I 
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OPiR^^TIONAL DeFINITIONS ... . 

irs particularly significant to this study: For this 

defined here as they are used throughout the 

. ^- ■ . ^ ■ ^ ^ ' ■ ■ -. . 

... 



Definition 



The criteria (formar or Informal) used In 
recogimending students to pursue 
science car;aers^Tjiachers and counselors 
were asked td^fWIcate those factors they 
cprisidered ' frtlpcrtanl to success In 
science, and .hbyy,jhese Influenced their 
judgements of ^students' potentiaL 
Students ' were alsb/ aslied to evaUjate 
counseling pra^ipes; pri^the high schpol 
and college level^- ^':^V J 

The frequency ahd quality of student con- 
tact with counselors and teachers in 
science career activities This term was 
useft to establish the source of student in- 
formation about careers, how much con= 
fidence Is placed In this Information, and 
how useful it is to career choice. Addi- 
tionally, the terrn was used to aetabHsh 
the intef^rsonal role. of* teachers and 
counselors as well as the degree ti^whlch, 
teachers and couhSeiors confer and 
cooperate in helping students with career 
choices, 

ATI occupation which is-not perceived by 
"the generarpopulatlon or supported by 
census data, as typical of occupations 
held by black men or women. F05.eKample, 
these are occupations in which, tradi- 
tionally/ blacks have not'been found or\ 
from which , they have^b^ff'systematically 
excluded. Many of these occupations re^- 
quire advanced college degrees, Occupa: 
tibns 4such as physicist, psycholjpgist. 
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OPERATIONAL DiFJNITIOWS 

(CpRfd) . ^ \ 



Ttnti 



Soianoe 
Qrienttd 
Student 
I 



Traditional 
;ib^upation 



Predominantly 
Black 



Non-predbminantly 



Sclance Employer's 



* - Qfifinitign 

englnaer, archlttct^ grtdairlfne pilot would 
torn exemplary of this ;^pi / ^ 

Those businesses or organizations Involv- 
ed jfi the erwlne'erlng, manyfaaturlngi 
research, health or related sciince fitlds 
whlctr.hlre empJoyees In the blolaglcal, 
^phyalcah or nirfural sciences, as weli as 
those In mathematlDS apcf engineering/ 

High school itudents^ho ha^e compreted 
^ science courser iljDve'the general requirf? 
ments for high school graduation {e^fl^.^ bi- 
ologyp chemistry or pt^slcs)/ pr ;C9Heoe 
students who have declared jf^jor^^ri^n 
^pf thescienceSj lnc|udlng^^fnei|rjn0jthe* 
^ritealth fields, and mathen^tics^ r;"*^ / 

'^This expression Is used to indicate an oc- 
cupation 'which blacks have historically 
had Nttle difficulty entering. This type of 
occupation is oharaeterized by professional 
activities such as teaching^ Jbunseling 
and the ministry. They are ^Iso distin- 
guished by the ability of participants to 
practice them- In the black community 
more readily than in the .white community. 

High schools in which the racial composi- 
" tion of the ^udant bod^y e>cceeded 50% 
black stWent enrollment. The tarrtn ap- 
plies SQJely to student enrollment and 
does not pertain'to racial compbsitfon of 
the staff; ^ . . 

High schools in which the racial cornposi- 
^tion of the student*/body exeeeded 50% 
White student enfollment. The ternvdoes 
not apply to racial composition of t^ staff; 



